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Claims 1-21, 26-32, and 35-41 are pending in this application for which a request for 
continued examination (RCE) has been filed, and which had been originally filed under 35 USC 
371 as the national stage of international application PCT/CA99/00666, filed July 21, 1999. 

Applicants' claims are drawn to methods of using lipochitooligosaccharides (LCOs) as 
plant growth regulators (PGRs) by applying: 

I. LCOs to seeds, seedlings, or plants in order to: 

a) enhance seed germination, seedling emergence (claims 1,5-16) 

b) enhance seed germination, seedling emergence, or growth of non-legume plants 

(claims 2-4) 

c) break dormancy of seeds, tubers, or roots (claims 17-21); 

II. LCO expressing rhizobial strains to seeds, seedlings, plants in order to: 

a) enhance seed germination, or seedling emergence (claims 26, 30-32, 37-41) 

b) enhance seed germination, seedling emergence, or growth of non-legume plants 

(claims 27-29) 

c) break dormancy of seeds, tubers, or roots (claims 35, 36). 
The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claims 9 and 13-15 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. Applicants are requested to correct the following errors in 
these claims: 

Claim 9, line 1: "claim I" should read - claim 1 --. 
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Claims 13, 14, 15, line 2: "0~ txx] M" should read -- 10~ [xx] M --. 
Claims 17-21, 35, and 36 are allowed. No prior art reference, or reasonable combination 
of references, teaches methods of using LCOs as dormancy breaking agents for dormant seeds, 
tubers, or roots. 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

Claims 1-16, 26-32, and 37-41 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over the combined teachings of Spaink 1 , Stacey et al (US 5,175,149), Stokkermans et al 2 , 
Schlaman et al 3 , and Rohrig et al 4 . 



1 Spaink, Herman P. "Regulation of Plant Morphogenesis by Lipo-Chitin Oligosaccharides". Critical Reviews in 
Plant Sciences. 15(5&6):559-582. 1996. 

2 Stokkermans et al. . "Structural Requirements of Synthetic and Natural Product Lipo-Chitin Oligosaccharides for 
Induction of Nodule Primordia on Glycine sojd\ Plant Physiology. 108:1587-1595. 1995. 

3 Schlaman et al. "Chitin oligosaccharides can induce cortical cell division in roots of Vicia sativa when delivered 
by ballistic microtargetting". Development. 124: 4887-4895. 1997. 

4 Rohrig et al. "Growth of Tobacco Protoplasts Stimulated by Synthetic Lipo-Chitooligosaccharides". Science. 
269:841-843. 1995. 
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Spaink teaches the LCOs were known class of signal molecules (p. 560) which are 
produced by rhizobia, and known to cause formation of root nodules in leguminous plants 
(abstract). 

Stacey et al, again, teaches that LCOs are plant hormones which are known to induce root 

-12 

hair curling and root nodulation in leguminous plant roots (abstract) at concentrations of 10" M 
to about 10" 3 M (col 2, lines 33-46, and Procedure II, beginning in column 4). (The correct 
structures for the LCOs were provided in a Certificate of Correction.) 

Stokkermans et al teach the utility of both synthetic and natural LCOs (p. 1588) for 
induction of root nodulation in legumes (soybean) at low concentration (abstract), and that LCOs 
may be derived from various rhizobial genera (Bradyrhizobium, Rhizobium, and Azorhizobium; 
p. 1587, 2 nd para). The LCOs are disclosed as a group of bioactive sugar molecules that have 
been shown to regulate plant growth, development, and defense responses (p. 1593, 1 st para); 
further, "LCOs have also been shown to have biological activities on nonleguminous plant cells, 
including induction of somatic embryo development in a mutant of carrot ... and alkalization of 
the growth medium by tomato cells". In the HAD assay (p. 1589-90), soybean seedlings were 
exposed to LCOs at 10' 8 M to about 10" 15 M. 

Schlaman et al teach that LCO producing rhizobia may be used as a source of LCOs for 
legume root treatments (abstract). 

Rohrig et al teach that LCOs also affect plant growth in nonleguminous plants (abstract). 

One of ordinary skill in the art of photohormones would be motivated to combine these 
references because they disclose the utility of LCOs as phytohormones and investigate their 
applicability beyond the effects on leguminous roots on which their effects were first noted. 
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Thus, it would have been prima facie obvious to the ordinary artisan at the time the 

invention was made to have applied LCOs to both leguminous and nonleguminous plants 

because the prior art teaches that they were known phytohormones with activities directed to 

both classes of plants. The prior art teaches the application of LCOs, or rhizobial species which 

produce LCOs, to seedlings or plants; it is inconsequential what the results of such applications 

would be, or whether such results were noted in the prior art. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to S. Mark Clardy whose telephone number is 571-272-061 1. The 
examiner can normally be reached on 7:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gary Kunz can be reached on 571-272-0887. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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